Inhibition of DNA replication of human papillomavirus by using zinc finger-single-chain FokI dimer hybrid.
Previously, we reported that an artificial zinc-finger protein (AZP)-staphylococcal nuclease (SNase) hybrid (designated AZP-SNase) inhibited DNA replication of human papillomavirus type 18 (HPV-18) in mammalian cells by binding to and cleaving a specific HPV-18 ori plasmid. Although the AZP-SNase did not show any side effects under the experimental conditions, the SNase is potentially able to cleave RNA as well as DNA. In the present study, to make AZP hybrid nucleases that cleave only viral DNA, we switched the SNase moiety in the AZP-SNase to the single-chain FokI dimer (scFokI) that we had developed previously. We demonstrated that transfection with a plasmid expressing the resulting hybrid nuclease (designated AZP-scFokI) inhibited HPV-18 DNA replication in transient replication assays using mammalian cells more efficiently than AZP-SNase. Then, by linker-mediated PCR analysis, we confirmed that AZP-scFokI cleaved an HPV-18 ori plasmid around its binding site in mammalian cells. Finally, a modified MTT assay revealed that AZP-scFokI did not show any significant cytotoxicity. Thus, the newly developed AZP-scFokI hybrid is expected to serve as a novel antiviral reagent for the neutralization of human DNA viruses with less fewer potential side effects.